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disposed in a combustion chamber 5. Space distribution is 
effected on concentration of air-fuel premixture in the 
combustion chamber 5 by generating self-ignitable air-fuel 
premixture in the combustion chamber 5 through stratification 
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premixture generated in the combustion chamber 5 is ignited 
by the ignition plug 7 to perform flame propagation combustion, 
remaining aii — fuel premixture is self— ignited and burnt, in order, 
with a time difference. An ignition timing is set so that a ratio 
of self- ignited and burnt air-fuel premixture exceeds a 
predetermined lower limit value and is below a knocking 
generation limit. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the jump-spark-ignition type stratification combustion internal combustion engine which 
has arranged the ignition plug to the combustion chamber Spatial distribution is given to the 
concentration of the premixed air in a combustion chamber by stratification-izing the premixed air in 
which autohesion fire is possible to a combustion chamber, and forming it in it After lighting a part of 
premixed air formed in the combustion chamber by the ignition plug and making flame propagation 
combustion perform, autohesion fire combustion of the remaining premixed air is carried out one by 
one with time difference. The jump-spark-ignition type stratification combustion internal combustion 
engine which is more than the lower limit as which the rate of the premixed air which carries out 
autohesion fire combustion was determined beforehand, and set up ignition timing so that it might 
become below a knocking generating limitation. 

[Claim 2] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 1 which gave spatial distribution to the concentration of the premixed air in a combustion 
chamber while stratification-izing the premixed air in which autohesion fire is possible to the 
combustion chamber and forming it in it by arranging a fuel injection valve to a combustion chamber, 
and injecting a low octane fuel at least from a fuel injection valve in the compression stroke last stage. 
[Claim 3] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 1 whose above-mentioned lower limit is about 20%. 

[Claim 4] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 1 which does not do autohesion fire when flame propagation combustion is not performed, but 
induction is done to the pressure and temperature rise of a combustion chamber by flame propagation 
combustion when flame propagation combustion is performed, and autohesion fire combustion 
produces. 

[Claim 5] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 1 it was made to change the octane value of the fuel supplied to a combustion chamber 
according to an engine's operational status. 

[Claim 6] A fuel injection valve is arranged to a combustion chamber. Spatial distribution is given to the 
concentration of the premixed air in a combustion chamber, while stratification-izing the premixed air 
in which autohesion fire is possible to a combustion chamber and forming it in it by injecting a low 
octane fuel at least from a fuel injection valve in the compression stroke last stage, when autohesion 
fire combustion of a part of premixed air should be carried out The jump-spark-ignition type 
stratification combustion internal combustion engine according to claim 5 which injected the high 
octane fuel from the fuel injection valve when [ at which it did not come out ] autohesion fire 
combustion of the premixed air should have been carried out. 

[Claim 7] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 6 which formed homogeneity premixed air by the high octane fuel injected from the fuel 
injection valve when [ at which autohesion fire combustion of the premixed air should be carried out ] 
not coming out 

[Claim 8] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 6 which should do autohesion fire combustion of the premixed air when an engine's operating 
range is divided into a operating range by the side of low loading, and a operating range by the side of a 
heavy load, it is judged that autohesion fire combustion of a part of premixed air should be carried out 
when an engine's operational status is in a operating range by the side of low loading, and an engine's 
operational status is in a operating range by the side of a heavy load and which is judged not to come 
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out 

[Claim 9] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 5 with which the octane value of the above-mentioned low octane fuel is made high, so that 
an engine's demand torque becomes high. 

[Claim 10] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 5 it was made to change the octane value of the fuel supplied to a combustion chamber by 
changing the mixed rate of a low octane fuel and a high octane fuel. 

[Claim 11] The jump-spark-ignition type stratification combustion internal combustion engine 
possessing a manufacture means to manufacture the fuel of a high octane value, and the fuel of a low 
octane value from one fuel on a car according to claim 5. 

[Claim 12] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 1 which also gave spatial distribution to the octane value of the premixed air in a combustion 
chamber at giving spatial distribution to the concentration of the premixed air in a combustion 
chamber, and coincidence. 

[Claim 13] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 12 in which the premixed air which becomes a circumference of the ignition plug of a 
combustion chamber from a high octane fuel while forming the homogeneity premixed air which 
becomes a combustion chamber from a low octane fuel was formed. 

[Claim 14] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 13 which possesses the 2nd fuel injection valve for supplying a fuel in inhalation air while 
arranging the 1st fuel injection valve to a combustion chamber, forms the homogeneity premixed air 
which becomes a combustion chamber from a low octane fuel by injecting a low octane fuel from the 
2nd fuel injection valve, and formed the premixed air which becomes a circumference of an ignition plug 
from a high octane fuel by the high octane fuel injected from the 1st fuel injection valve in the 
compression stroke last stage. 

[Claim 15] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 14 which injected the low octane fuel in the exhaust gas which should possess the exhaust 
gas recirculation for carrying out recycling of the exhaust gas into an inhalation-of-air path, and should 
be carried out recycling from the 2nd fuel injection valve. 

[Claim 16] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 13 in which the premixed air which becomes a combustion chamber from a high octane fuel 
when [, at which it does not come out ] the premixed air which becomes a circumference of the 
ignition plug of a combustion chamber from a high octane fuel should be formed and autohesion fire 
combustion of the premixed air should be carried out, while forming the homogeneity premixed air 
which becomes a combustion chamber from a low octane fuel, when autohesion fire combustion of a 
part of gaseous mixture should be carried out was formed. 

[Claim 17] The jump-spark-ignition type stratification combustion internal combustion engine according 
to claim 16 in which the homogeneity premixed air which becomes a combustion chamber from a high 
octane fuel when [, at which it does not come out ] autohesion fire combustion of the premixed air 
should be carried out was formed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a jump-spark-ignition type stratification combustion 

internal combustion engine. 

[0002] 

[Description of the Prior Art] When fuel injection is performed in a Diesel engine, some fuels evaporate 
immediately, and form premixed air, and it is made to distribute the remaining fuel in the form of a fuel 
drop by the combustion chamber. Subsequently, premixed air carries out autohesion fire, this serves as 
a heat source and the fuel which evaporates from a fuel drop carries out sequential combustion. That 
is, diffusive burning is performed. In this case, since explosive combustion will arise if the rate of 
premixed air increases, combustion temperature rises rapidly, and they are a lot of NOx thus. It will 
generate. 

[0003] Then, arrange a combustion pressure sensor and an ignition plug to a combustion chamber, and 
it asks for the rate of premixed air from the detected combustion pressure. When the rate of premixed 
air increases more than an optimum value, before it brings ignition timing forward and the amount of 
generation of premixed air increases too much, premixed air is made to light by the ignition plug. When 
the rate of the premixed air at the time of ignition by the ignition plug becomes less than an optimum 
value, ignition timing is delayed and the amount of generation of premixed air increases to a moderate 
amount, the Diesel engine made to make premixed air light by the ignition plug is well-known (refer to 
JP,2-141648,U). 
[0004] 

[Problem(s) to be Solved by the Invention] On the other hand, autohesion fire will be produced if the 
pressure and temperature of a combustion chamber become high also in a jump-spark-ignition type 
internal combustion engine at the degree of pole. However, since the whole premixed air will burn at a 
stretch if autohesion fire is produced in a jump-spark-ignition type internal combustion engine, the 
pressure and temperature of a combustion chamber rise rapidly, and they are a lot of [ as a result 
knocking not only occurring but ] NOx. It generates. Therefore, he is trying not to produce autohesion 
fire as much as possible, and is trying to make gaseous mixture burn with the ignition flame by the 
ignition plug in a jump-spark-ignition type internal combustion engine conventionally. 
[0005] By the way, if autohesion fire is produced, knocking will occur like *#*#, and they are a lot of 
NOx. It generates. However, if combustion completes the combustion by autohesion fire by short 
paddle time amount, therefore it produces autohesion fire combustion, its thermal efficiency will 
improve. Therefore, knocking and a lot of NOx If autohesion fire combustion can be produced without 
making it generate, an internal combustion engine with practicality with high thermal efficiency can be 
obtained. 

[0006] By the way, when autohesion fire combustion arises, they are knocking and a lot of NOx. It is 
dependent on the amount and burn time of premixed air which carry out autohesion fire combustion 
whether it generates or not. That is, when the whole premixed air was made to burn by breath, as it 
mentioned above, they are knocking and a lot of NOx. It generates. However, if autohesion fire 
combustion only of a part of premixed air instead of the whole premixed air is carried out and 
autohesion fire combustion of the premixed air is moreover carried out little by little with time 
difference, the pressure and temperature of a combustion chamber will not become so high, but they 
are knocking and a lot of NOx thus. Generating is lost. However, if there are too few amounts of 
premixed air which carry out autohesion fire combustion in this case, a lower limit exists in the amount 
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of premixed air which cannot expect the improvement in thermal efficiency, therefore should carry out 
autohesion fire combustion. 

[0007] Namely, knocking and a lot of NOx The rate of the premixed air which carries out autohesion 
fire combustion for raising thermal efficiency is maintained within the optimal limits, preventing 
generating, and it is necessary to make it premixed air produce autohesion fire combustion one by one 
with time difference moreover. 
[0008] 

[Means for Solving the Problem] So, in the 1st invention, it sets to the jump-spark-ignition type 
stratification combustion internal combustion engine which has arranged the ignition plug to the 
combustion chamber. Spatial distribution is given to the concentration of the premixed air in a 
combustion chamber by stratification-izing the premixed air in which autohesion fire is possible to a 
combustion chamber, and forming it in it. After lighting a part of premixed air formed in the combustion 
chamber by the ignition plug and making flame propagation combustion perform, autohesion fire 
combustion of the remaining premixed air is carried out one by one with time difference. It is more than 
the lower limit as which the rate of the premixed air which carries out autohesion fire combustion was 
determined beforehand, and ignition timing is set up so that it may become below a knocking generating 
limitation. 

[0009] A fuel injection valve is arranged to a combustion chamber, and while stratification-izing the 
premixed air in which autohesion fire is possible to a combustion chamber and forming it in it by 
injecting a low octane fuel at least from a fuel injection valve in the compression stroke last stage, he 
is trying to give spatial distribution to the concentration of the premixed air in a combustion chamber in 
the 1st invention in the 2nd invention. In the 3rd invention, an above-mentioned lower limit is about 
20% in the 1st invention. 

[0010] In the 4th invention, in the 1st invention, when flame propagation combustion is not performed, 
autohesion fire is not carried out, but when flame propagation combustion is performed, induction is 
carried out to the pressure and temperature rise of a combustion chamber by flame propagation 
combustion, and autohesion fire combustion arises. He is trying to change the octane value of the fuel 
supplied to a combustion chamber in the 1st invention according to an engine's operational status in 
the 5th invention. 

[0011] In the 6th invention, a fuel injection valve is arranged to a combustion chamber in the 5th 
invention. Spatial distribution is given to the concentration of the premixed air in a combustion 
chamber, while stratification-izing the premixed air in which autohesion fire is possible to a combustion 
chamber and forming it in it by injecting a low octane fuel at least from a fuel injection valve in the 
compression stroke last stage, when autohesion fire combustion of a part of premixed air should be 
carried out. When [ at which it does not come out ] autohesion fire combustion of the premixed air 
should be carried out, he is trying to inject a high octane fuel from a fuel injection valve. 
[0012] When [ at which autohesion fire combustion of the premixed air should be carried out ] not 
coming out he is trying to form homogeneity premixed air in the 6th invention by the high octane fuel 
injected from the fuel injection valve in the 7th invention. In the 8th invention, in the 6th invention, an 
engine's operating range is divided into a operating range by the side of low loading, and a operating 
range by the side of a heavy load, when an engine's operational status is in a operating range by the 
side of low loading, it is judged that autohesion fire combustion of a part of premixed air should be 
carried out, and when an engine's operational status is in a operating range by the side of a heavy load, 
it is judged that autohesion fire combustion of the premixed air should not be carried out. 
[0013] In the 9th invention, in the 5th invention, the octane value of a low octane fuel is made high, so 
that an engine's demand torque becomes high. He is trying to change the octane value of the fuel 
supplied to a combustion chamber by changing the mixed rate of a low octane fuel and a high octane 
fuel in the 5th invention in the 10th invention. 

[0014] In the 11th invention, a manufacture means to manufacture the fuel of a high octane value and 
the fuel of a low octane value from one fuel on a car is provided in the 5th invention. He is trying to 
also give spatial distribution to the octane value of the premixed air in a combustion chamber in the 1st 
invention at giving spatial distribution to the concentration of the premixed air in a combustion 
chamber, and coincidence in the 12th invention. 

[0015] While forming the homogeneity premixed air which becomes a combustion chamber from a low 
octane fuel, he is trying to form the premixed air which becomes a circumference of the ignition plug of 
a combustion chamber from a high octane fuel in the 12th invention in the 13th invention. In the 14th 
invention, the 2nd fuel injection valve for supplying a fuel in inhalation air, while arranging the 1st fuel 
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injection valve to a combustion chamber is provided in the 13th invention. The homogeneity premixed 
air which becomes a combustion chamber from a low octane fuel by injecting a low octane fuel from 
the 2nd fuel injection valve is formed. He is trying to form the premixed air which becomes a 
circumference of an ignition plug from a high octane fuel by the high octane fuel injected from the 1st 
fuel injection valve in the compression stroke last stage. 

[0016] He provides the exhaust gas recirculation for carrying out recycling of the exhaust gas into an 
inhalation-of-air path, and is trying to inject a low octane fuel in the 14th invention in the exhaust gas 
which should be carried out recycling from the 2nd fuel injection valve in the 15th invention. When 
autohesion fire combustion of a part of gaseous mixture should be carried out, while forming the 
homogeneity premixed air which becomes a combustion chamber from a low octane fuel, when [ at 
which it does not come out ] the premixed air which becomes a circumference of the ignition plug of a 
combustion chamber from a high octane fuel should be formed and autohesion fire combustion of the 
premixed air should be carried out, he is trying to form the premixed air which becomes a combustion 
chamber from a high octane fuel in the 13th invention in the 16th invention. 

[0017] When [ at which it does not come out ] autohesion fire combustion of the premixed air should 
be carried out, he is trying to form the homogeneity premixed air which becomes a combustion 
chamber from a high octane fuel in the 1 6th invention in the 1 7th invention. 
[0018] 

[Embodiment of the Invention] Drawing 1 and drawing 2 show the case where this invention is applied 
to a stratification combustion internal combustion engine. If drawing 1 is referred to, the engine body 1 
possesses four gas columns, and drawing 2 shows the side-face sectional view of these gas columns. 
When drawing 2 is referred to, in an inlet valve and 9, a suction port and 10 show an exhaust valve and 
1 1 shows [ the fuel injection valve by which a piston and 5 had been arranged in the combustion 
chamber and 6 has been arranged / 2 / a cylinder block and 3 / for the cylinder head and 4 at the 
internal-surface periphery section of the cylinder head 3, the ignition plug by which 7 has been 
arranged in the internal-surface center section of the cylinder head 3, and 8 ] an exhaust air port, 
respectively. 

[0019] If drawing 1 and drawing 2 are referred to, a suction port 9 will be connected with a surge tank 
13 through the corresponding inhalation-of-air branch pipe 12, and a surge tank 13 will be connected 
with an air cleaner 16 through an air intake duct 14 and an air flow meter 15. In an air intake duct 14, 
the throttle valve 18 driven with a step motor 17 is arranged. On the other hand, the exhaust air port 
1 1 of each gas column is connected with an exhaust pipe 20 through an exhaust manifold 19. Moreover, 
it connects with an exhaust manifold 19 mutually through the exhaust gas recycling (Following EGR is 
called) path 21 as a surge tank 13, and the electric control type EGR control valve 22 is arranged in 
the EGR path 21. 

[0020] Each fuel injection valve 6 is connected with the fuel-supply-control valve 23 which 
corresponds, respectively, and each fuel-supply-control valve 23 is connected with the fuel reservoir 
of a pair, and the so-called common rails 24 and 25, respectively. The low octane fuel which the low 
octane fuel in a fuel tank 26 was supplied through the strange fuel pump 27 with the good discharge 
quantity of an electric control type into the common rail 24, and was supplied in the common rail 24 is 
supplied to each fuel-supply-control valve 23. The fuel pressure sensor 28 for detecting the fuel 
pressure in a common rail 24 to a common rail 24 is attached, and the discharge quantity of a fuel 
pump 27 is controlled so that the fuel pressure in a common rail 24 turns into target fuel pressure 
based on the output signal of the fuel pressure sensor 28. 

[0021] The high octane fuel which the high octane fuel in a fuel tank 29 was supplied on the other hand 
through the strange fuel pump 30 with the good discharge quantity of an electric control type into the 
common rail 25, and was supplied in the common rail 25 is supplied to each fuel-supply-control valve 
23. The fuel pressure sensor 31 for detecting the fuel pressure in a common rail 25 to a common rail 
25 is attached, and the discharge quantity of a fuel pump 30 is controlled so that the fuel pressure in a 
common rail 25 turns into target fuel pressure based on the output signal of the fuel pressure sensor 
31. 

[0022] Each fuel-supply-control valve 23 has the function which supplies either a low octane fuel or a 
high octane fuel to the fuel injection valve 6 which corresponds alternatively, and the function which 
supplies the fuel mixed by mixing a low octane fuel and a high octane fuel according to a demand 
mixing rate to the corresponding fuel injection valve 6. An electronic control unit 40 consists of a 
digital computer, and ROM (read-only memory)42, RAM (random access memory)43, CPU 
(microprocessor^, the input port 45, and the output port 46 which were mutually connected by the 
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bidirectional bus 41 are provided. An air flow meter 15 generates the output voltage proportional to an 
inhalation air content, and this output voltage is inputted into input port 45 through corresponding A-D 
converter 47. The air-fuel ratio sensor 32 is attached in an exhaust pipe 20, and the output signal of 
this air-fuel ratio sensor 32 is inputted into input port 45 through corresponding A-D converter 47. 
Furthermore, the output signal of each fuel pressure sensors 28 and 31 is inputted into input port 45 
through A-D converter 47 which corresponds, respectively. 

[0023] Moreover, the load sensor 51 which generates the output voltage proportional to the amount L 
of treading in of an accelerator pedal 50 is connected to an accelerator pedal 50, and the output 
voltage of the load sensor 51 is inputted into input port 45 through corresponding A-D converter 47. 
Moreover, whenever 30 degrees rotates, the crank angle sensor 52 which generates an output pulse is 
connected to input port 45 for a crankshaft. On the other hand, an output port 46 is connected to a 
fuel injection valve 6, an ignition plug 7, the step motor 17 for throttle valve controls, the EGR control 
valve 22, the fuel-supply-control valve 23, and fuel pumps 27 and 30 through the corresponding drive 
circuit 48. 

[0024] Drawing 3 shows average air-fuel ratio A/F in fuel oil consumption Q1, Q2, and Q (=Q1+Q2), the 
injection initiation stage thetaSI, thetaS2, the completion stage thetaEI of injection, and theta E2 and 
a combustion chamber 5. In addition, in drawing 3 , the axis of abscissa L shows demand torque. The 
demand torque L is LI so that drawing 3 may show. When low, fuel injection Q2 is performed between 
thetaS2 and thetaE2 of the compression stroke last stage. At this time, average air-fuel ratio A/F 
serves as Lean considerably. Demand torque LL1 L2 When it is in between, a line crack and fuel 
injection Q2 which is the 2nd time subsequently to between thetaS2 to thetaE2 of the compression 
stroke last stage are being performed [ the inhalation-of-air line ] for the 1st fuel injection Q1 from 
thetaSI to thetaEI of the first stage. Also at this time, air-fuel ratio A/F has become with Lean. 
Demand torque LL2 When large, fuel injection Q1 is performed for an inhalation-of-air line between 
thetaSI and thetaEI of the first stage. At this time, average air-fuel ratio A/F is made into Lean for 
the demand torque L in the low field, if the demand torque L becomes high, average air-fuel ratio A/F 
will be made into theoretical air fuel ratio, and if the demand torque L becomes still higher, average air- 
fuel ratio A/F will be made rich. 

[0025] As for drawing 2 , the demand torque L shows the case where fuel injection Q2 is performed, 
only [ when smaller than L1 ( d rawi ng 3 ) (i.e., the compression stroke last stage) ]. As shown in 
drawing 2 , cavity 4a is formed on the top face of a piston 4, and the demand torque L is L1. When low, 
a fuel is injected towards the bottom wall side of cavity 4a in the compression stroke last stage from a 
fuel injection valve 6. This fuel is guided by the peripheral wall side of cavity 4a, and premixed air G is 
formed in the surroundings of an ignition plug 7 of it toward an ignition plug 7. Subsequently, this 
premixed air G is made to light by the ignition plug 7. That is, stratification combustion is performed at 
this time. 

[0026] On the other hand, as mentioned above, the demand torque L is L1. L2 When it is in between, it 
divides into two times and fuel injection is performed. In this case, lean— fuel-mixture mind is formed in 
a combustion chamber 5 of the 1st fuel injection Q1 to which an inhalation-of-air line is carried out in 
early stages. Subsequently, the premixed air of the optimal concentration for the circumference of an 
ignition plug 7 is formed of the 2nd fuel injection Q2 performed in the compression stroke last stage. 
This premixed air is made to light by the ignition plug 7, and lean— Fuel-mixture mind is made to burn 
with this ignition flame. Therefore, stratification combustion is performed also at this time. 
[0027] on the other hand — demand torque LL2 when large, it is shown in drawing 3 — as — the 
inside of a combustion chamber 5 — the homogeneity of Lean, theoretical air fuel ratio, or a rich air- 
fuel ratio — gaseous mixture forms — having — this homogeneity — gaseous mixture is made to light 
by the ignition plug 7 That is, homogeneity combustion is performed at this time. In addition, the 
operating range to which the operating range to which stratification combustion is performed, and 
homogeneity combustion are performed does not become settled by the demand torque L, but as 
shown in drawing 4 j n fact, it becomes settled at the demand torque L and the engine rotational 
frequency N. 

[0028] Next, the autohesion fire combustion method by this invention is explained. In the 1st example 
by this invention, when it is the operating range to which stratification combustion is performed, a low 
octane fuel is injected from a fuel injection valve 6, a part of premixed air formed in the combustion 
chamber 5 at this time is made to light by the ignition plug 7, flame propagation combustion is 
performed, and fuel injection timing and ignition timing are set up so that the remaining premixed air 
may subsequently carry out autohesion fire combustion. 
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[0029] In addition, on this invention and a low octane fuel are JIS. K A high octane fuel is [ in / the fuel 
of an octane value lower than the lower limit 89 of the octane value of the regular gasoline (No. 2) by 
convention of 2202 is shown, and / this invention ] JIS. It is a with an octane values [ by convention of 
K2202 ] of 89 or more fuel, for example, premium gasoline (No. 1) and regular gasoline (No. 2) are 
shown. Moreover, when calling it a low octane fuel in the example by this invention described below, 
unless reference is made specially, the octane value means 50 or less fuel. 

[0030] Drawing 5 (A) shows heat rate dQ/dtheta when autohesion fire combustion is performed by the 
approach by this invention. In addition, in drawing 5 (A), Ig shows ignition timing. If ignition by the 
ignition plug 7 is performed in Ig as shown in drawing 5 (A), up to near compression top dead center 
TDC, heat rate dQ/dtheta goes up comparatively gently, and the premixed air which consists of a low 
octane fuel lit by the ignition plug 7 is carrying out flame propagation combustion in the meantime. 
Subsequently, if it reaches near compression top dead center TDC, after heat rate dQ/dtheta will go 
up quickly, it descends quickly, and the premixed air which consists of a low octane fuel is carrying out 
autohesion fire combustion in the meantime. Namely, it is a time of heat rate dQ/dtheta beginning to 
go up quickly at the shift time to the autohesion fire combustion from flame propagation combustion. 
[0031] Therefore, the mass rate of the premixed air made to burn by Ct hereafter the time of heat rate 
dQ/dtheta beginning to go up quickly from Ig in drawing 5 (B) at the time of ignition is called a flame 
propagation combustion rate, and the mass rate of the premixed air which carries out autohesion fire 
combustion after Ct is called an autohesion fire combustion rate. After a continuous line carries out 
flame propagation combustion of a part of premixed air in drawing 6 , change of heat rate dQ/dtheta in 
the case of carrying out autohesion fire combustion of the remaining premixed air is shown, and in 
drawing 6 , the broken line shows the case where flame propagation combustion of all the premixed air 
is carried out. If autohesion fire combustion of a part of premixed air is carried out as shown in drawing 
6 , compared with the case where flame propagation combustion of all the premixed air is carried out, 
heat rate dQ/dtheta will fall quickly behind the compression top dead center TDC, and combustion will 
be completed quickly. 

[0032] Time amount is required for a flame to spread, and as premixed air becomes thin, the 
propagation velocity of a flame becomes slower. Therefore, in drawing 6 , in carrying out flame 
propagation combustion of all the premixed air, as is shown by the broken line, when especially 
premixed air is thin, a combustion period becomes for a long time. Fuel consumption not only increases, 
but [ if a combustion period becomes long, in order that an engine output may decline, ] since the 
combustion especially in a combustion anaphase becomes unstable, torque fluctuation occurs. 
Moreover, in order that it may be too thin and a flame may not spread to the fuel distributed to the 
periphery in a combustion chamber 5, unburnt [ a lot of / HC ] occurs, this increases fuel consumption 
further again, and it means worsening specific fuel consumption. 

[0033] However, if combustion is quickly completed as drawing 6 is shown by the continuous line, in 
order that an engine output may improve, fuel consumption decreases, and since combustion is 
stabilized further, the amount of torque fluctuation becomes very small. Moreover, since the premixed 
air which should be made to burn in a combustion anaphase will be made to burn extremely if 
autohesion fire combustion arises and self-ignition combustion does not arise even if premixed air is 
thin by the short time if autohesion fire combustion arises, an yield unburnt [ HC ] decreases 
extremely. Thus, if autohesion fire combustion is produced, while an engine output will increase, fuel 
consumption decreases, namely, thermal efficiency improves, and while torque fluctuation decreases 
further, it has the big advantage that an yield unburnt [ HC ] decreases extremely. 
[0034] Thus, although autohesion fire combustion has the big advantage, when it produces intense 
autohesion fire combustion, as shown in dr awin g 7 (A), the peak of heat rate dQ/dtheta becomes large, 
it will cross a knocking generating limitation, and knocking will generate it thus. Therefore, even if it 
produces autohesion fire combustion, it must be made for the peak of heat rate dQ/dtheta not to have 
to exceed a knocking generating limit. In this case, it is decided by the both sides of the autohesion fire 
combustion rate of premixed air, and the stratification degree of premixed air whether the peak of heat 
rate dQ/dtheta will cross a knocking generating limitation, and its effect especially by the stratification 
degree of premixed air is very large. 

[0035] That is, if a fuel molecule is made to heat, radicals, such as a hydroxyl radical, will be generated 
gradually, and if the amount of these radicals exceeds a constant rate, autohesion fire will arise. 
Therefore, time amount is taken to produce autohesion fire, if there are few amounts of the radical 
which will produce autohesion fire immediately and will be generated if there are many amounts of the 
radical to generate. Thus, time amount after producing time difference in generating of autohesion fire 
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according to the yield of a radical, therefore starting the pyrolysis of a fuel molecule below until 
autohesion fire arises is called an autohesion fire time delay. 

[0036] Drawing 8 (A) shows the schematic diagram of relation with the equivalent ratio psi of 
autohesion fire time delay tau to the various temperature of 800 degrees C in a combustion chamber 5, 
1000 degrees C, and 1200 degrees C, and premixed air, and drawin g 8 (B) shows the schematic diagram 
of relation with the equivalent ratio psi of autohesion fire time delay tau to the various octane values 0 
and 50,100 of an injection fuel, and premixed air. When drawing 8 (A) and (B) to the equivalent ratio psi 
is 1.0 (i.e., when the ratio of air and a fuel is theoretical air fuel ratio), whether equivalent ratio psi 
becomes large whether equivalent ratio psi becomes small in short most or becomes superfluous 
[ air ], or it becomes superfluous [ a fuel ], as for autohesion fire time delay tau, autohesion fire time 
delay tau becomes long. That is, if excessive heat is used and it becomes an overfuel, in order to warm 
superfluous air, if it becomes overair, in order to warm a superfluous fuel, as excessive heat is used, 
therefore equivalent ratio psi separates from 1.0, autohesion fire time delay tau becomes longer. 
[0037] On the other hand, a lot of [ as the temperature of the circumference of a fuel molecule is 
high ] radicals occur, therefore — as shown in drawing 8 (A), so that the temperature in a combustion 
chamber 5 becomes high — autohesion fire time delay tau — short — — ** Moreover, a lot of 
[ as octane value RON of a fuel becomes small ] radicals come to occur, therefore, so that octane 
value RON of a fuel becomes small — autohesion fire time delay tau — short — — ** 
[0038] Now, if homogeneous premixed air is formed in a combustion chamber 5, in premixed air, in 
every part, equivalent ratio psi will become equal altogether, therefore in every part, as for premixed 
air, all autohesion fire time delay tau becomes equal. However, when all autohesion fire time delay tau 
became equal in every part of premixed air and the pressure and temperature in a combustion chamber 
5 rise, all premixed air carries out autohesion fire at a stretch. However, when all premixed air carries 
out autohesion fire combustion at a stretch, and the amount of premixed air is very little, another, the 
pressure in a combustion chamber 5 will rise rapidly, and will generate knocking thus. 
[0039] On the other hand, it becomes [ in / as the concentration D of the premixed air in a combustion 
chamber 5 in the example which a combustible gas mixture G is formed in the surroundings of an 
ignition plug 7 as it is shown in drawing 9 , when stratification combustion is performed in this 
invention, and is shown in drawing 9 is shown by the curve D of drawing 9 / the core of a combustion 
chamber 5 ] the highest, and falls gradually towards the periphery of a combustion chamber 5. That is, 
spatial distribution will arise to the concentration D of premixed air. In this case, supposing the 
premixed air of 1 is mostly formed in the surroundings of an ignition plug 7 for equivalent ratio psi, the 
equivalent ratio psi of premixed air will become small gradually towards the periphery of a combustion 
chamber 5. 

[0040] Thus, if the equivalent ratio psi of premixed air becomes small gradually, the ignition-delay time 
amount tau will become long gradually so that drawing 8 (A) and (B) may show. Therefore, if the 
premixed air of the center section of the combustion chamber 5 carries out autohesion fire, the 
premixed air of the perimeter will carry out autohesion fire with time difference next, and premixed air 
carries out autohesion fire one by one with time difference towards a periphery from the core of a 
combustion chamber 5 thus, since [ thus, ] the pressure buildup in a combustion chamber 5 will 
become slow if premixed air carries out autohesion fire one by one with time difference — knocking — 
generating — ****** — ** That is, in order to produce autohesion fire combustion and to make it 
knocking not occur, it becomes indispensable requirements to stratification-ize premixed air. in this 
case, so that the degree of stratification-izing, i.e., the concentration difference between the premixed 
air distributed in the combustion chamber 5, becomes large — knocking — not being generated — 

[0041] In addition, the important thing in this case is giving spatial distribution to the concentration D 
of premixed air, therefore as long as spatial distribution arises to the concentration D of premixed air, it 
does not have to make the highest concentration D of the premixed air of the circumference of an 
ignition plug 7, and it does not have to set equivalent ratio psi of premixed air with the highest 
concentration D to 1. On the other hand, if the absolute magnitude of the premixed air which carries 
out autohesion fire combustion increases even if it enlarges the concentration difference of premixed 
air, it will become easy to produce knocking. Therefore, it will be determined by the both sides of the 
autohesion fire combustion rate of premixed air, and the stratification degree of premixed air whether 
cross a knocking generating limitation, as heat rate dQ/dtheta is shown to drawing 7 (A) that it 
mentioned above. 

[0042] On the other hand, if an autohesion fire combustion rate is lessened, as shown in drawing 7 (B), 
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heat rate dQ/dtheta will come to fall slowly behind the compression top dead center TDC. That is, a 
combustion period becomes long. If a combustion period becomes long, thermal efficiency will fall like 
the time of carrying out flame propagation combustion of all the premixed air, torque fluctuation 
becomes large, and unburnt [ a lot of / HC ] comes to occur. In this case, it is confirmed by the 
experiment that it is necessary to improve thermal efficiency, and to make torque fluctuation small, and 
to make the autohesion fire combustion rate of premixed air at least about 20% or more for lessening 
an yield unburnt [ HC ]. 

[0043] Therefore, it is controlled by this invention within limits which the autohesion fire combustion 
percentage of premixed air is about 20% or more, and knocking does not generate. In this case, if flame 
propagation combustion increases, an autohesion fire combustion rate will decrease, and a flame 
propagation combustion rate becomes so large that ignition timing Ig ( drawing 5 (A)) is brought 
forward. Therefore, an autohesion fire combustion rate is controllable by ignition timing Ig. 
[0044] On the other hand, when autohesion fire combustion is told to near compression top dead 
center TDC and a concrete target in terms of thermal efficiency, it is in front of [ BTDC ] a 
compression top dead center. After [ ATDC ] the compression top dead center from about 5 degrees It 
is desirable to make it start among about 5 degrees, the example according to this invention thus — 
autohesion fire combustion — about — BTDC about [ 5 degrees and ] — ATDC for 5 degrees — 
starting — and an autohesion fire combustion rate — about 20% or more — and the autohesion fire 
combustion which knocking does not produce — ignition timing Ig is set up so that it may become 
comparatively. This ignition timing Ig changes according to demand torque and an engine rotational 
frequency, and the optimum value of this ignition timing Ig is beforehand calculated by experiment in 
the example by this invention. 

[0045] In addition, thermal efficiency improves by autohesion fire combustion, and torque fluctuation 
becomes small, and an yield unburnt [ HC ] decreases because combustion is quickly completed by 
carrying out autohesion fire combustion, and it is hardly dependent on the absolute magnitude of the 
premixed air which carries out autohesion fire combustion. Therefore, it is not necessary to enlarge an 
autohesion fire combustion rate so much for example, and it can also maintain the autohesion fire 
combustion rate of premixed air from 20 to about 30% regardless of demand torque and an engine 
rotational frequency. 

[0046] Moreover, under the same temperature and the same pressure, if a high octane fuel is used, 
when it should self-light and autohesion fire combustion should be carried out by this invention by that 
of a low octane fuel will be used. When a low octane fuel is used, even if it does not light 

according to differences, such as an engine's compression ratio, the engine of the form which produces 
autohesion fire, and the engine of the form which does not produce autohesion fire if are and it does 
not light exist. If it does not light, in the engine of the form which does not produce autohesion fire, 
induction is carried out to the pressure and temperature rise in the combustion chamber 5 by flame 
propagation combustion, and autohesion fire combustion arises. Although the engine of which form can 
be used, if it does not light, the engine of the form which does not produce autohesion fire is used in 
the example by this invention. 

[0047] In order to produce autohesion fire combustion, without knocking occurring, as mentioned 
above, it is necessary to stratification-ize premixed air. Therefore, when the engine which can perform 
stratification combustion irrespective of demand torque and an engine rotational frequency is used, all 
operating range can be covered and autohesion fire combustion can be produced after flame 
propagation combustion. In the example by this invention, as shown in drawing 3 and drawing 4 , 
homogeneity combustion is performed in the demand torque L and the field where the engine rotational 
frequency N is high, and if a low octane fuel is used when a homogeneity fuel is performed, knocking 
will occur. Therefore, in the example by this invention, in the operating range to which homogeneity 
combustion is performed, a high octane fuel is used and only flame propagation combustion is 
performed at this time. 

[0048] Drawing 10 shows the operation control routine of the 1st example. It is distinguished whether it 
is the stratification operating range which refers to drawing 10 and which is not rich and performs fuel 
injection once in step 100 in the compression stroke last stage first. When it is the stratification 
operating range which performs fuel injection once in the compression stroke last stage, the fuel- 
supply-control valve 23 is switched so that it may progress to step 101 and a low octane fuel may be 
supplied to a fuel injection valve 6. Subsequently, the injection quantity Q2 is computed at step 102, 
and, subsequently the injection initiation stage thetaS2 is computed at step 103. Subsequently, at step 
104, the completion stage thetaE2 of injection is computed based on the injection quantity Q2, the 
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injection initiation stage thetaS2, and the engine rotational frequency N. Subsequently, ignition timing Ig 
is computed at step 105. 

[0049] On the other hand, when it was not the stratification operating range which performs fuel 
injection once in step 100 in the compression stroke last stage and is distinguished, it is distinguished 
whether it is the stratification operating range which progresses to step 106, divides an inhalation-of- 
air line into the two times of the first stage and the compression stroke last stage, and performs fuel 
injection. When it is the stratification operating range to which an inhalation-of-air line is divided into 
the two times of the first stage and the compression stroke last stage, and performs fuel injection, the 
fuel-supply-control valve 23 is switched so that it may progress to step 107 and a low octane fuel may 
be supplied to a fuel injection valve 6. 

[0050] Subsequently, at step 108, the injection quantity Q1 is computed for an inhalation-of-air line. 
The injection initiation stage thetaSI of injection of an inhalation-of-air line is being fixed near the 
inhalation-of-air top dead center, as shown in drawing 3 , therefore at step 109, the completion stage 
thetaEI of injection is computed based on the injection quantity Q1, the injection initiation stage 
thetaSI, and the engine rotational frequency N. Subsequently, at step 110, the compression stroke 
injection quantity Q2 is computed, and, subsequently the injection initiation stage thetaS2 is computed 
at step 111. Subsequently, at step 112, the completion stage thetaE2 of injection is computed based 
on the injection quantity Q2, the injection initiation stage thetaS2, and the engine rotational frequency 
N. Subsequently, ignition timing Ig is computed at step 113. When it is judged that it is not the 
stratification operating range which divides an inhalation-of-air line into the two times of the first stage 
and the compression stroke last stage in step 106, and performs fuel injection on the other hand, the 
fuel-supply-control valve 23 is switched so that it may progress to step 114 and a high octane fuel 
may be supplied to a fuel injection valve 6. Subsequently, at step 115, the injection quantity Q1 is 
computed for an inhalation-of-air line. The injection initiation stage thetaSI of injection of an 
inhalation-of-air line is being fixed near the inhalation-of-air top dead center, as shown in drawing 3 , 
therefore at step 116, the completion stage thetaEI of injection is computed based on the injection 
quantity Q1, the injection initiation stage thetaSI, and the engine rotational frequency N. Subsequently, 
ignition timing Ig is computed at step 117. 

[0051] The 2nd example is shown in drawing 1 1 and drawing 12 . Octane value RON of a low octane 
fuel is made to change according to the demand torque L and the engine rotational frequency N at the 
time of the operating range to which stratification combustion is performed as shown in drawing 1 1 in 
this example. In addition, in drawing 1 1 , as for each curve of RON=0, RON=25, RON=50, and RON=75, 
the octane value shows 0, 25, 50, and 75, respectively, and the octane value between each curve is 
defined by proportional distribution. Therefore, it turns out that octane value RON becomes high, so 
that the demand torque L becomes high. 

[0052] Since the temperature in a combustion chamber 5 becomes high so that the demand torque L 
becomes high, it becomes easy to carry out autohesion fire, and becomes easy to generate knocking. 
Then, even if the demand torque L becomes high by making high octane value RON of a low octane 
fuel as the demand torque L becomes high, he is trying for knocking not to occur in this example. In 
addition, by controlling the mixed rate of a low octane fuel and a high octane fuel by the fuel-supply- 
control valve 23, it is controlled by this operation so that octane value RON of the fuel supplied to a 
fuel injection valve 6 serves as a target octane value. 

[0053] Drawing 1 2 shows the operation control routine of the 2nd example. It is distinguished whether 
it is the stratification operating range which refers to drawing 12 and which is not rich and performs 
fuel injection once in step 200 in the compression stroke last stage first. When it is the stratification 
operating range which performs fuel injection once in the compression stroke last stage, the mixed rate 
of a low octane fuel and a high octane fuel is controlled by the fuel-supply-control valve 23 so that 
octane value RON of the low octane fuel which progresses to step 201 and is supplied to a fuel 
injection valve 6 serves as a target octane value. 

[0054] Subsequently, the injection quantity Q2 is computed at step 202, and, subsequently the 
injection initiation stage thetaS2 is computed at step 203. Subsequently, at step 204, the completion 
stage thetaE2 of injection is computed based on the injection quantity Q2, the injection initiation stage 
thetaS2, and the engine rotational frequency N. Subsequently, ignition timing Ig is computed at step 
205. On the other hand, when it was not the stratification operating range which performs fuel injection 
once in step 200 in the compression stroke last stage and is distinguished, it is distinguished whether it 
is the stratification operating range which progresses to step 206, divides an inhalation-of-air line into 
the two times of the first stage and the compression stroke last stage, and performs fuel injection. 
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When it is the stratification operating range to which an inhalation-of-air line is divided into the two 
times of the first stage and the compression stroke last stage, and performs fuel injection, the mixed 
rate of a low octane fuel and a high octane fuel is controlled by the fuel-supply-control valve 23 so 
that octane value RON of the low octane fuel which progresses to step 207 and is supplied to a fuel 
injection valve 6 serves as a target octane value. 

[0055] Subsequently, at step 208, the injection quantity Q1 is computed for an inhalation-of-air line. 
The injection initiation stage thetaSI of injection of an inhalation-of-air line is being fixed near the 
inhalation-of-air top dead center, as shown in drawing 3 , therefore at step 209, the completion stage 
thetaE! of injection is computed based on the injection quantity Q1, the injection initiation stage 
thetaSI, and the engine rotational frequency N. Subsequently, at step 210, the compression stroke 
injection quantity Q2 is computed, and, subsequently the injection initiation stage thetaS2 is computed 
at step 211. Subsequently, at step 212, the completion stage thetaE2 of injection is computed based 
on the injection quantity Q2, the injection initiation stage thetaS2, and the engine rotational frequency 
N. Subsequently, ignition timing Ig is computed at step 213. 

[0056] When it is judged that it is not the stratification operating range which divides an inhalation-of- 
air line into the two times of the first stage and the compression stroke last stage in step 206, and 
performs fuel injection on the other hand, the fuel-supply-control valve 23 is switched so that it may 
progress to step 214 and a high octane fuel may be supplied to a fuel injection valve 6. Subsequently, 
at step 215, the injection quantity Q1 is computed for an inhalation-of-air line. The injection initiation 
stage thetaSI of injection of an inhalation-of-air line is being fixed near the inhalation-of-air top dead 
center, as shown in drawing 3 , therefore at step 216, the completion stage thetaEI of injection is 
computed based on the injection quantity Q1, the injection initiation stage thetaSI, and the engine 
rotational frequency N. Subsequently, ignition timing Ig is computed at step 217. 

[0057] By the way, in the example shown in drawing 1 , the low octane fuel is beforehand stored in the 
fuel tank 26, and the high octane fuel is beforehand stored in the fuel tank 29. However, a manufacture 
means to manufacture a high octane fuel and a low octane fuel from one fuel, for example, a gasoline, 
gas oil, or kerosene can be established on a car. The manufacturing installation which manufactures a 
low octane fuel from a high octane fuel by reforming as this manufacture means, the manufacturing 
installation which manufactures a high octane fuel from a low octane fuel by reforming, or the 
manufacturing installation which manufactures a high octane fuel and a low octane fuel by distillation 
can be used. In the 3rd example shown in drawing 13 , the fuel reformer 33 for reforming the low 
octane fuel in a fuel tank 26 to a high octane fuel is formed, and the generated high octane fuel is 
supplied to a fuel tank 29. 

[0058] The 4th example is shown in drawing 18 from drawing 14 . As shown in drawing 14 and drawing 
15 , in addition to a fuel injection valve 6, in this example, the fuel injection valve 34 for injecting a fuel 
towards the inside of the suction port 9 of each gas column is arranged at each inhalation-of-air 
branch pipe 12, respectively. The fuel injection valve 6 is connected with the common rail 25, therefore 
a high octane fuel is injected towards the inside of a combustion chamber 5 from a fuel injection valve 
6. On the other hand, the fuel injection valve 34 is connected with the common rail 24, therefore a low 
octane fuel is injected towards the inside of a suction port 9 from a fuel injection valve 34. 
[0059] As shown in drawing 16 , it also sets in this example, and the demand torque L is L0. When low, 
stratification combustion is performed, and the demand torque L is L0. Homogeneity combustion will be 
performed if it becomes high. In addition, the operating range to which stratification combustion is 
actually performed, and the operating range to which homogeneity combustion is performed are also 
the functions of not only the demand torque L but the engine rotational frequency N, as shown in 
drawing 17 . 

[0060] As shown in drawing 16 , in the operating range to which stratification combustion is performed, 
a low octane fuel is injected towards the inside of a suction port 9 only in a fuel injection valve 34 to 
the injection quantity QP, and a high octane fuel is injected only for the injection quantity Q2 towards 
the inside of a combustion chamber 5 in the compression stroke last stage from a fuel injection valve 
6. Therefore, before a high octane fuel is injected from a fuel injection valve 6, the inside of a 
combustion chamber 5 is filled by the premixed air of an almost homogeneous low octane fuel, and if a 
high octane fuel is injected from a fuel injection valve 6, the premixed air G which becomes the 
surroundings of an ignition plug 7 from a high octane fuel will be formed. 

[0061] Therefore, when stratification combustion is performed also in this example, the concentration 
D of the premixed air in a combustion chamber 5 becomes the highest in the core of a combustion 
chamber 5, as shown by the curve D of drawing 15 , and falls gradually towards the periphery of a 
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combustion chamber 5. That is, spatial distribution will arise to the concentration D of premixed air. In 
this case, supposing the premixed air of 1 is mostly formed in the surroundings of an ignition plug 7 for 
equivalent ratio psi, the equivalent ratio psi of premixed air will become small gradually towards the 
periphery of a combustion chamber 5. In addition, in this example, the equivalent ratio psi of the 
premixed air of the circumference of an ignition plug 7 may not be 1. 

[0062] In this example, the premixed air G which mainly consists of a high octane fuel is made to light 
first by the ignition plug 7, and a high octane fuel mainly carries out flame propagation combustion. If a 
high octane fuel carries out flame propagation combustion, the pressure and temperature of the 
circumference of the low octane fuel of the circumference of premixed air G will rise, and a low octane 
fuel will carry out autohesion fire combustion thus. 

[0063] However, in this example, if the equivalent ratio psi of premixed air becomes small gradually 
towards the periphery of a combustion chamber 5 as mentioned above, and the equivalent ratio psi of 
premixed air becomes small gradually in this way, the ignition-delay time amount tau will become long 
gradually so that drawin g 8 (A) and (B) may show. Therefore, if premixed air carries out autohesion fire, 
the premixed air of the perimeter will carry out autohesion fire with time difference next, and premixed 
air carries out autohesion fire one by one with time difference towards the periphery of a combustion 
chamber 5 thus, since [ thus, ] the pressure buildup in a combustion chamber 5 will become slow if 
premixed air carries out autohesion fire one by one with time difference — knocking — generating — 

[0064] Furthermore, the octane value of the fuel mixed when made for a high octane fuel and a low 
octane fuel to be mixed turns into an octane value according to the mixed rate of a high octane fuel 
and a low octane fuel. Therefore, since the concentration of a high octane fuel becomes low as octane 
value RON is high since the concentration of a high octane fuel is high around an ignition plug 7 as 
shown in drawing 15 , and it goes to the periphery of a combustion chamber 5, octane value RON 
becomes small gradually. That is, the periphery of a combustion chamber 5 has an octane value lower 
than the center section of the combustion chamber 5, and it is easy to carry out autohesion fire. By 
controlling the injection quantity QP of a low octane fuel, the amount of the low octane fuel gathering 
in the periphery of a combustion chamber 5 can be controlled by this example, and an autohesion fire 
combustion rate can be thus controlled by it easily. 

[0065] the homogeneity which a high octane fuel is injected for an inhalation-of^air line in early stages 
on the other hand towards a fuel injection valve 6 to the inside of a combustion chamber 5 by the 
operating range to which homogeneity combustion is performed as shown in drawing 16 , and consists 
of a high octane fuel — an ignition plug 7 carries out [ gaseous mixture ] flame propagation 
combustion. In this case, high operation of the antiknock property only by the high octane fuel is 
performed. Drawing 18 shows the operation control routine of the 4th example. 

[0066] It is distinguished whether it is the operating range which refers to drawing 18 and which is not 
rich and performs stratification combustion in step 300 first When it is the operating range which 
performs stratification combustion, the injection quantity QP of the low octane fuel which should 
progress to step 301 and should be injected from a fuel injection valve 34 is computed. Subsequently, 
the injection quantity Q2 of the high octane fuel which should be injected from a fuel injection valve 6 
at step 302 is computed, and, subsequently the injection initiation stage thetaS2 of a high octane fuel 
is computed at step 303. Subsequently, at step 304, the completion stage thetaE2 of injection of a high 
octane fuel is computed based on the injection quantity Q2, the injection initiation stage thetaS2, and 
the engine rotational frequency N. Subsequently, ignition timing Ig is computed at step 305. 
[0067] On the other hand, when it was not the operating range which performs stratification 
combustion in step 300 and is distinguished, the injection quantity Q1 is computed for the inhalation- 
of-air line of the high octane fuel which should progress to step 306 and should be injected from a fuel 
injection valve 6. The injection initiation stage thetaSI of injection of an inhalation-of-air line is being 
fixed near the inhalation-of-air top dead center, as shown in drawing 16 , therefore at step 307, the 
completion stage thetaEI of injection of a high octane fuel is computed based on the injection quantity 
Q1, the injection initiation stage thetaSI, and the engine rotational frequency N. Subsequently, ignition 
timing Ig is computed at step 308. 

[0068] The 5th example is shown in drawing 19 . In this example, in order to promote evaporation of 
the low octane fuel supplied in a combustion chamber 5 from a suction port 9 at the time of the 
operational status which should carry out stratification combustion, a low octane fuel is injected 
towards the inside of the EGR path 21 from a fuel injection valve 34. 
[0069] 
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[Effect of the Invention] By carrying out autohesion fire combustion of a part of premixed air, thermal 
efficiency can be improved, torque fluctuation can be reduced and an yield unburnt [ HC ] can be 
reduced. 



[Translation done.] 
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[#fFii*co$Bia] 

[19*1 1 1 *Kfc^rtK;£jk&«r£g Lfc^c^*>c* 

ft L*, g m-XMl&it L tf> <b n 5 

<nW&t^tofet>b&1zT^®$J.±rzit><>x J v*^9 

[§9*12] MM*rtKMMBMit#*Eiiu mnm 

*»=a»PB»#*rtfc** J: o iz. Lfcf9*1 l Kf2#o* 

w*i i \znm<o!k^^^Mm»^mmsB. 

[19*14] jk*eJB»**«tTfcJx*i^*K:i±S* 20 

ttlHo 

119*15] )&mMftimi&£tizm!&<r)*t?*^m 

h'p< t b&m?rm*zM\z&*? 9 vmnvmtr** z. 30 
t \z i. o x*R**rt g «r«fc^a£-* sriwi-fk l 

ltM»#*«Mt-t-S ± 5 lc LjU9*1 6 \zL^m.<D-xm 

&x^mm&ftmm. 40 

[§9*18] ttH0iHE«K«:fiJI«N>«>a«Hi«j: 

W«0>iIlE1R«fc «fc 5 4: # lc I4^a#««: g $ 

[19*19] *HwK*h^*Si«<*«»iif±Efi 
vJKWo^^^vffidia^ £*T,£f9*l5lc|E«c 
«?^jftj*cay«Ji«s*rt«S«BB. 50 
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[19*110] 

j*tt«>;d-**>'ff«:Xft:&*S J: 5KLfc8S*l5l::iE 
[19*111] *H±K*V^T— o«?«S»*»6i«^-^ 
£ Aflg Lfc§9*1 5 KgBttOjkttjftAsj^MMrtJKUft 

Mo 

[I9*ii2] «*srti:*s«t*^a-e > st©«flEfca! 

* vffifc <b£ffl#*£'b;fc-fr5 i b K Lfci9*1 

[i9*i i 3 1 mmmtoz.&*9 9 >m&frb*z>m 

*9 9 y-WWfrb t£**mML*l»tib+ 5 ± b \z Lfc§9 
*1 1 2 ^|E*»^c^jk^S*R«lrt«S«IB8. 

[i9*i 1 4 ] Bjffi^^icus 1 <Dmnmm#*&m-r 

•5 b *te»Affl«rtK««-Sr«il&i-* fc«xO* 2 ajftft 

ZmttirZ z\b\Zi.*) mm^!*Hzi&*9 9 ^mPrfrb tt 

*S*ja $ frtz.m* 9 9 VJWH-K <toT .£*t£J13 13 

fci9*1 1 3 KfB*<B;*ft£*3MjRftrtjKlftH. 
[§9*115] »ft4fx«rRft9Kl'9(zmilR$«« 

t>*<b¥mm~f'<zw%#x<p\zfc*9 9 >mn^»tr 

Z <fc 5 lc Ufcf9*1 1 4 {dfE«few^c?E^^S^«6rt 
[19*116] -«50)a-&4SSrg#^ci»«s$-er5'<# 

b^S^a^Sr^i-5<t ^trbJtt9*11 3ir|E«c 

[§9*ii 7] ^a-aftfci 
v> t # 1= id its * 9 9 ^mm* btez i*;«^-a 

#««:»*t5 ± 5 Lfci9*1 1 6 fiE««)^c?ejftC^c 
[000 1 ] 

[0002] 



3 

iooo3] * ^ -emm^Puzm&K-t ^--v-t&x&k 

4 1 6 4 8 %-£:n&m) . 

[0 0 0 41 

©E** .turns /5s&$ur-t# u 

<fc 5 m-X'Xmz ± o -T»-^«S:*R*S5* 5 J: 5 K Lt 

[0 0 0 5] ,fcc4T-£**£diEC5<fci:ili<7?*D< / 
*>W«4U #fiWNO. .fcr^g 

[ooo6] i:r?.-ei»^^5^cfci:#(ry 

BP*>, ^«^«^#*«-«fc*R«*LAt>n5i:lWrifib 

to g 5£A£&j& $ **ttf*R**l*J«)£E**i <t tffflflEM: £ 
»r< Uyy*y^iy#i«)NO 

[0 0 0 7] BP*3, / y ^f^i/fc.tt/^fiCDNO, <7?3g 
Sr b o -C^a^«l^«ft i 4 i 5 K-ffi 
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[0 0 0 8] 

[HW«rW»i--5fc«><D#«l ^^-ei#sw^0j-e 

0 <0^»-fr«l«:B»|H]aS: b o T>W& @ 
[0009] 2#icD^Tiii#B<73gsi?»!t::*j^T. 

t>Bzi&?tmMM\zi&** * >&anzmx-rz z\t\zx<> 

bfc*4 J: 5»wLTV^„ 3#@co^!^-eiil#a<7)« 
5. 

20 [0 0 10] 4#@<7>3§BJ-m 1 #etO%BJl-*3V^T, 

ns^iisfo^-^ * xsaitmMvmfevtmizfc era 

-fb$-y:4 J: 9 I" LTV 
[0011] 6#SO*W-eii5#l«?«W»w*5V>-C. 

(^^rttc*5lt5^a^ro«ft{i^K^Srbfc 
W«t#*»6i«*^ * v«R»Sr*««-5 i 5 LTV » 

[0012] 7#m<o&mx'n6mn<Dftmzi3\*x, 
w jite^^ic 4 1 # i' i4^a-&« * a $ * 4 

[0 0 13] 9#B<0«|q-C«5#B«>5l^»C*3V^T, 
50 **ft*-fr4Ci:^J:o-r*R*ai*J^it&$ixS*8W«> 
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[00 14] 1 l#a<7)^B^-C-»i5#@«O%0JJc:*3V> 
T, mM±^-*3V^r— 0(0^14^ ibS5^-^^ vffiroBI^ 
iffi;*^ * ^fl5w^£^r3§a^#J&&JWi LTV > 
5„ 1 2#g<DM91T*lil#BW$g9!tc*i^-t» 
rt lc:*Jlt 5 T-a-&^<75«f£ K^IH#*i Sr t © 4: 181 

w^fMft^rticiBita^a^*©*^^ affile fca»w» 

[00 15] l 3#S<o^-Clil 2#BCO3§0JC::^ 

s t mzm&mf*iff)j&x.tem t> km* 9 9 >m& 

W^-Clil 3#Btf>3§!>§l-*3^-C, $<8^F*9K?gl CO 

5 fc*<o» 2 JWIU *2<0j||**iWMt# 

fribi&*9 9 ^mnZvAto-tZ ^ t \c±*)j&&m\*l\z{& 

*9 9 >tiam>e>t!:z>%}9n>i&-&*i&M&.v. mint® 

J; o r jR^cttfl 9 1= ffi * * * v^tf* ?> t£ 5 ^tt&« 
4r^fiK-f-5 J: 5KL-0>S«, 20 
[00 16] 1 5#e<D^BJ-C|4 1 4#S<0$gl?m;i:ioV* 

^#tJMi#* 9 ^mnzmtit-rz x b k vx 

i 6#|o«IBt?I1i 3#|ro«^l:fcv^, - 

<D £ At£ Jl •? K * ;7 * ^* «• 6 * 3 

9 v«M**»?>*5^i&&««r» 30 

[0 0 17] 1 7#ew^BJ"CJi 1 6#ew^?^(C*3V^ 
t> ^a^&B*A^£^5^#T-ft^,!:#Kf4$i 

\z m *■ 9 9 >mm> ht*z> Qn^m^zMfc-r 

%X?\zvx\,^z e 

[00 18] 

mwDnmnrnm mi&xxim2\tt&w*&.mm 
iixe>««ro«a5waaHSr«brv^5. m2%&m-tz 40 

2 3(4->y K, 4 14 

tf* Kl', 5ltMt. 6l±->y >9~^V K3WrtiB 

a>rt*ffif*«l-e«£tt*:j(S*tt, 8f45KM#, 9 14 
h , 10 |4#St#. 1 1 (4SmjK- h &5fc* ^ 

i". 

[0019] HI 1 *5<tt/|g| 2 5 t , K&stf— h 

QttJtffii-SRStttl 8 ! 2£^LT1J— i^V* 1 3 Ci 
+—Ws9 1 3f45B^* N 1 4*s±U«3. 
77n- 1— 9 1 5Sf^LTi7^!J- f- 1 6Ki$j&£ 50 
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ft*. SKM^? I- 1 4\h\zte*7 L y7 , *: — 9 1 7KXV 
SEt&^n-S^n y l 8;4S|E@£ft5, — 

13j<og^jK— h 1 1 l4#Ma-^~*;A- K 1 9 *ftLxm% 

l 3 t(4#m^^f?^ft (WTEGRi»t) 
ii?S2 l Sr^LTSV^triSJ^^ix, E G R&8& 2 1 rtir 
tta&M»5fcEGRf&HB)#2 2^1EB^tv5 0 

[00 20] #&W*lt# 6 I45fc* #£-*-2MMBKfc£fM 
fl?#2 3lr5g*S3*U ««$KN&ffilfP#2 3l4^^-*f 
if-^, V^^-S^^-VU— /U2 4, 2 5 Kig 
*&£4x-5o =»*W— ,V2 4f*9~ \-tmPr9Zs9 2 6 1*9 CD 

2 7S:^L-CWif&$n. 3^yi/-/U2 4rtfc(Hcl&$ix 

S 0 /W2 4i3|43^e^U— ^2 4rtC0^Si|S|-iE 

Sr^tii-r5fc«)<0^t!|SHE-fe>'1^2 8/458tf^Jt^ix, «SW 
EE-fe Vf - 2 8 WffiTJ^f ^-t-S^V >f =» * V l — ^ 2 4 F*J 
«)J»»£E*« S WtsfJE t * S J: o \zM&e# v ^ 2 7 <t?p± 

[00 2 1 ]—*, /l/2 5 

2 9 ft<nm?j-9 9 >mft#m*Miv*.<o9kmM*t&tzmi 

n^>y"3 O&lfrLX&m&iX. =>^^W— /W2 srtir 

m&£ixitm*9 9 >mm*&mnmi&mw# 2 3 \zm 

&&irZo 3tyi^-^2 5lciia ; eyw-^2 5rtro 

3 oroRtms^jffli^ixs,, 

[0022] #*si(sftt^*ij«i# 2 3 14®^-^ * '^nmx 
m*zM&Tzmmmx#6\mi6-i-5mm*mvx^ 

-5, HT-*Jffll3-=5/ h 4 Ott-^^^yw-a^tfa. — ^^Pj 
3?*(B]tt^^4 1 ldJ;o-C2VN|c^$tvfcRO 
M (D-Ktyy^tU) 42, RAM (7 ? J±T 9 
•fe^^^-y) 43, CPU (T-f ^oyD-fe^t) 4 
4, A*^- h 4 5*iJ;tJttl7J^— h 4 6 
iT7n-^:)>i 5 (4®A^4l-ifc^J LfcttJ7J®JE 
t*4l. ^©m^aiE»4m-rSAD^«Hi4 7Sr^ 
LTATj^K- YA 5lcA^l$H5o 2 0l:ii» 

tt±^-9-3 2&WLtttft3tl. rro^BJfc-fe^-y-3 2<OtB 
7JM^-l±*f/E5-r-5AD^«IS4 7Sr^-L-CA7J^- h4 
5irA^jSns, Mtr A^l^- h 4 5 »'l4#^i(sfJE-fe> 
t28, 3 1 ©WA«*as***tJC-r3AD**»4 7 
Sr^-LTA^l^nS, 
[0 0 2 3] T^-fe/l"<^/l'5 OtcliT^-fe^^ 

lKfir^f-5 lfimmZtl. AWir>-y-5 lwtt57J«JEI4 
*t(StSAD3EM4 7^UTA^#- 1-4 5 
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£4x5, A^JJK- 5ic:ii^7^^ ->t7 M« 

7, ^Dy^a^fs/^-^n, EGRffl 
##2 2« tttfttfcWHtP* 2 3 *> ± t«8»sK 2 7 , 
3 0lC«$S£4x5 o 

[0 0 2 4] El 3 nmnv&ftMQ 1 , Q2, Q (=Q, 

+ q« ) . v&*tMt&$m e s i . 0 s 2 , mm^Tmm 

9 El, 9 E 2*J±tfll»«*5rt^*i^5¥«&aai8JtA 10 
/FSr^L-CV^^c #4b\ ig3K*5V>TllW*LI45# h 
^£r^L.-C^5o EI3?!)>ib4?7>»5.fc L 

E 2 (DfW^JoV^T^MSHttttQ 2tf?fi3}xZ> 0 Z.<DtZ\z 

S l*»e>0 E 10Mtr*3V^T^lIaJB<7?^!)SfnftffQ i^s 
fT4?4x, i*:v^£Ei^n^*»W 6S2W8E2 wraic 

<b£$iifcA/FI±y — yt/iotl^, S^hA^L/J* 20 

l. iot^tv^^tettRjutrawJiawfl s 1^0 

E 1 <OMK^>TBS|SH!*#tQ 1tJS?t4?4x5o wattle 
fiSUfc K/W^ L*Sffi:V^«-C»4¥*9^«SltA/F*s !) — 

A/F*ssai^*»iti$n. h^^L^st"i«< * 

5i¥«&ffl»JtA/F*«!J y^-i £4x5„ 
[0 0 2 5 ] 02liS* h/W^ L^Li (121 3 ) J; "9 t> 

2^tffctt-5^-g-Sr^LTV^5„ El 2 i£*$4x5 J; 5 K 
fc** h>4<0]Iffi±tc:ii^-Ylf^^ 4 a «$ix-Cfc 30 

«»««»»sn5. :roWi±*t 4 a ro^gffi 

K«fc 9 3grt£4xT,6*&7{::faa>V\ WtiotM 

[0 0 2 6] — £\ SdigLfcJ:5»-S*:h^^LiiSL, 

4?4x5» rro*^, ®^naWJfiK*T4?4x5^1 lalgtf) 40 

4x5„ 2>CV^-C-JE^ffa*»(- : fffcn5^2lHlS(OTO>« 
ttQ 2\Z£ o T.£*4£ 7 J3 0 IC«jg/£»«<0^-)g-&5t^S 

[O 0 2 7] LtJSL, iH*#v^ 
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tT^n 5 ramus «t ummm-ftfrix zmfcmm* 

4 £5*3*5 J: 5 1^* h/u* L £4jKHIe]<EftN£ X <o 
££5„ 

[0 0 2 8] *fc#»?PU= ±51 #****«fel::*3V N "C 

tx-5 mfcmt&o t * 6 * >mn 

7 £ J; D bnt^fiilffi 

4x5 ± ? f=j»iwrw«f»i*i itrj«i»cWM*«K5esns. 

[0 0 2 9] ^JBWfc^Tffi***:'^^ 
5<£>f4J I S K 2 20 2©I^|:J:5^a7-if 
yyy (2-§0 <£>;*-^*:Hffi(E>TBB{iS8 9 J: <? fci&v^ 

>-mnt^^<Di±j 1 s K2 2 o 2<o*ijeK xz*? 

!)> (1^) teXXfXsic^v-jJV y >- (2#) Sr^L 
TV^5„ *7t, WT^xli'<5^Wf'«t5llliS0'JJ-i3V^ 

[0030] Ei 5 (a) \ttmwK&zjjmzxox$ 

LT^5, /«C*5, EI5 (A) {'*3V^TI g f±,£*B#J8S: 
^UTV>5„ E15 (A) K^£*x5<fc 5 tw I g |C*JV>T 
fcikte. 7 \z X 5 ,£*/!ii : fTfc>ix5 t BRI±5E^T D C H& 
*-eiil!a^#dQ/d 0 ^ittfte<J^)5 J ?'^{C±#U, 
i © [WI4,&;M£ 7 IC J; 9 m-X $4xfc{g;^^ ^> 

^TDCf+jfitcai-5 tl«4fdQ/d 0 ^S«l34lw± 

[0 03 1] «EotElT> El 5 (B) ici^-cS^I 
gfrf)«iS4*dQ/d 9*s#3SfC±#LttC*5^ 
C t*^(=j||R«*L«)P>itfc ; f-a^«iro|CJMW-S'Sr^ 

A 4x 5 ^a-&*<oSfi#J-& * i »^c«««-& t fo-To 

w6\ci3\,*xmm&-UK>"f'm&%*x;&&mM&iti' 

M$dQ/d Oc7?^-ft;Sr^LT*5t), El 6 tc&l^T® 
5. El 6 (c^ $4x5 i 5lw— »©^«-&ft«ri*^ci»* 
^<XJEEifig±a€^TDC»(cfRi«^dQ/d 0 
[0 0 3 2] A**se*-*-5^H:«FM*SU ^ig^v 
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^j^5{g;T-t- 2, tc ft fcJKMSHBaaas**-*- ^ Hf a» 9 -eft 

< . mmmtito£.isrtzmt&*$iT£k h 

[0 0 3 3] L;J»Lft;JSfcig6K#v*TS6»T?*$ft-5 10 

g ChtimitoXtaMfflizMimit L*i> 

feix5©-C*«HC«)*4*tt**r^*<*5. C?5 
4 5 lwg^**&&$r£C£-£5 ir^ggtti7ja5it*-t-5 fc 
#te*R»ifi*a;WM*U BP*j*8»*a*i*i.hU JEfch 
A^XftaHftfH-S i:*^**RHC©5l*fl:^ffi*-C'> 20 

[0 0 3 4] r^J;9irg«A^li^#/if)J^4:WL 
•CV^iS*Lv^i#^cj»*Sr*C$-tt-*i:Bl7 (A) (3 
*$tv5J:5C«i»4*dQ/d 8©t?-^^#<!S 

£-fr-5leL-C<bf&3§:£5pdQ/d 0<DtN- ?tJS/ y=*>- 
^38£RS««:jS;tftv*±: 5 K Lftlt*U4"ft ?>ftv\, rro 
4§-g\ f&3§;£*dQ/d 0<75f-*/!i5y y*>^*8£R 

n%mttt^t>>\ttn&5i.<D&m-xte®M&i:=?tB t & 30 

4 o "C** 9 . #K^a-g^05j£ 
[0 0 3 5] IP*,, «»!|Sf^^D^-a:L*bn5i:*^ 

iiSM*&$nT*»?5i*iAc^i:-5*t?«)Nrra«rS*Ajg 40 
*xBf(yji:lfc-t-So 
[0 0 3 6] El 8 (A) &M&&5f*i<DmA,<nm&a 0 
0t\ lOOOt, 1 2 0 0 < Cl£#-r5i«*3*lJ$fS8 

9, ins (b> \-i.m%t%m<nm*<D*?f >«o, 5 

0, 1 0 0l^2ti-5g»A3;hJl$|lfl r t^jg-g-^SS 
tfctf £<75H«ro«EB&l2l&*LTV^o HI 8 (A) , 

(b) a»e>ysajt*js*i. oots, fip*>3S«t«M*t 
«j«:*s3aiifflj»jt Kft o t # \z g v^canwm t 
tt*tfi*»<fto, yfajt*avh3< iott, sp*>s so 
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aaa#Jt/j:oxt>» aajt**s*#<*o-cfc, bp^m 

*UiRfctx5 15 if g S^Slx^ffl t 14* < ft 5., 
[0 0 3 7] JUMSM^a 9 W®«7)Sfl51tn.«il5V » 

l5i*^aW7v ! */l'75S^i-5 <) &0-CEI8 (A) \Z7fk 
S }i5 J: 5 i3NM££ 5 f*3<o?a«A5iSJ < ft 5 IS if g 

nj*iBTi±**»<4*. iftct^^^tRON 

< ft*ttfft5»i i?^i©7 J: 5 

fcft*. ISoTi^ti'^XliRONMS < ft -5 15 
if i#*jS*U$IW t lifi*»< ft5„ 
[0 0 3 8] ***5rtfcK5ftft^a-&***«J« 

$4x5 1 ^a-&*u4 if wg»^i-*3v fc m mtt * r»*r 
Ain^nt «t^-c«b<ft«. tr*a^»-&««3 4f 

a>«#fc*Sl ^Ttl *^cilixNfPfl t ^T^L < ft 5 i: 

«s«s^ 5 ^<omt>» 4 1 1 ir^F-a-s- 

jmci#^c*u*e>ns. L^Lftas^^a-s- 
g LAf.Wi ^«-&«aa««* 

[0 0 3 9] r4x»w^UT*«^{r*JV>Tj*««R«|i5Sf7 

fc>nrv5 i: £ i- tin) 9 ic^^ns «t o ^&-x& i <r>n 

Sl^ 5 rtJC43lt ■5^a-&^,W««D(40 9 (D&gkDXfr; 
ZixZio \zmi&3i5ff>fif»\z.is\,*Xlkt,X< ft 9 > 

^©fi«Di:»«!4i:5: i: lefts. ^<r>m 

7 <o •? lejsisa ait * & i w^a-a-^w 5 ^ 
$ nx v » s t -r s i:^^ 5 waiagisie isjit T^-a-a- 
*«5aait****jis»=/h*< fta. 
[oo4o] i<75± 5ie^a-^<^aifc<Ms#:s&K/h 

$<ft5i:i218 (A) , (B) ^b^5<t9le*A31 
JxB*IBras»:*H:*<«a. t*o-C«S«l^5 w**gBW 
^«-&«** g f^t5 i: ftle^pK^S: t o Xi<nJSSW<D 
^a-§-^^g*^:L, m< L Tj»«s* 5 «5«f 

iaeu^rtntr^a-g-^WHiDMSrto-cjimjcejiif^ci- 

5, iroj; 5lr^a-&^;5S«PM^SrfcoT«SJ3cg*^c-t- 
5i:^^5l*5(75JBE75±#^ffiirftS^S5lc:y -y^v 

05*-^, EP*>*»«i*5rtie^»L^a-&«cwwai*M 

^^c#<ft5l5if/ •y=5r^i/|4^C-rf>< ft-5o 
[0 04 1 ] ftfc\ e.co^S^ftr.i:l4^a-&^<75jft 

coffig D JefflWJ^**^ » »9 A^cfe 7^9 lr*5lt 5 
^a^co3l«DSrfl:'bii!<-rs^^ft<, Sfeftt 



( 7 ) 

11 

iSttDWiliV^il-S-Mroafttt* £ l <ti-5&®4>ft 
*L*t»fe4X'5^»#««>*6»***#< ft£ t J v*^i? 
/dO^El7 (A) iC^tv-SJ: 9 Id/ 

[0 0 4 2]-*« -t-aiH 7 

(B) J: 5KlflE«tJiJEjftTDC«^33V^-C«l 

I4fdQ/d oa^o < ►) ifiT-rS <fc pKftS. BP 10 

*>, *««iiB*««<fta. ««9wm*«ft<ft*i:^a 

_bK-t-5&5#*>5 r i asHifclc ± 9 5fttf»it> fe*vcv » 
[004 3] «o ■C*»MTf B^ttSiS© 3 

£-|i.S*Bf}|l! I g (0 5 (A) ) S:#-*5l5if^:^<ft 
[0 0 4 4] 

ffiB-kJEAT D CrtiS, ftfltttic* 5 bZm±W.&ffHB 
TDC 5° aaE*»e>ffiB±5EJ**ATDC 5° S£ 

W^i«*lt«T?tti*^ci»«*SBtfBTDC 5° t 30 

lii^ATDc 5° orb-cm^u *>oif*ii«i^ 

aS|il3f 2 0'<— feV K£tJiT?**oy s/^^a^Cftl^ 
e*^«S«fe«-&tft««fc5tw^i»c«F»lI g*«Mfe*lx 

[0 0 4 5] ft*5, S <£ otB^ii^l 

^fiJ-^li^rixiSif^^ < 1"5£«asft < , CT^IiH* h 
/u* js J: VWHSHEftir BSfilft < "*m&%<D g fekjRtt 
SU-^-Sr 2 0^~ fe> 3 0'<— - i?V hSfSEWlfflf'lt 

[oo4 6] *>m&*m^z>bm—m. 

J:o-C^Uft<rti»j*cSr^i*Sffl*<0«B8fc*> 50 
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9 . LfcttntfS**** Cftv *£&M>aH 

ffll^;i:i!T?#3 a****! K i 5 ^JifetfiJ A L ft 
ttfttf g Cft.v 'SAotH^AV' ibixTV ^5. 

[0047] y^ymt«:ii<lf«i 

5 # * HftfftrAv ^5 b J y 

*>ir&3t&.-rz. '&ox*&w i- <fc 5 mmmxn^w 
^(ob^\z\-i-x^k^mm<r>^n^n^. 

[004 8] m 1 0 1 *ife^J(031^Jffl>/i'-f L >-S: 
Ell 0?r#ffit5t*fW*l^ry7'l 
o 0Jr*sv>-Cffiffinm*»i^— m«MSH«#5T?T5jSJljl 
(E«*-e*>**»s*»*s*!ia'J*ixs. ffi^tT^*»{w-iHi 

o i tcit/y-eiSd-^ ^ ^^i45^>«M# 6 
\mnw®%m# 2 3 *5^o«i^ bns, 

ry/lO 2 -C-»±"S#tl:Q 2^^ttj$H, ^^^:V^-C-^7 L •y 

-t°\ o 3 -eiii>t*tM*6^W e s 2^^m$ix5o #cv>-e 

^7^104 fttlfi*tfl:Q 2 . "i#tM*&0#l« 9 S 2 *3 
2fcV>T'^7 i .y^l 0 5 -CW:*i«cB*JW I g^»ffi 
[004 9] — -ft, XT7/100t;*3l ^XJEi^ffS* 
fctticii^^i/yioe icil Az-eSi^^lD^ t JESS 

# 6 j; o \zMm&f&mw& 2 3 e> 

[0 0 5 0] fr\^X** : Tv7l o 8 -eiiK^tTg'SAt* 

9, ^o-C^^yT-l 0 9T-(i"ftttaQ 1 , nft*t§a^Nf 
ffifl S l*5j:V«HlHlte»NKar^V^-Ci«»^TB*JWfl 
El«:iffl$ix5 0 i^v^-C^T 1 ^^! 10-Cliffi«lffS 
«St*Q 2/45^m$n, ^-C^-y^l 1 l-Cli«At 
0 S 2 a**tti3 ft*. »>fxfyyil2f 
«"t«-SQ 2 . e&fttfflte&fM BS2 H X XfWtte 

»ra6<3v^-c*»5*7B*JDieE2«s||ctB$ixa. &v--e^ 
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Mz.b%\Z\**=ryv'\ 1 4friIA/-C-il5^-^^^^ 
6 \zW&Ztit> <fc 5 t^sKfe£fti<J3SP# 2 3i! 
WmZ-fbixZo fti^fyyi 1 5 -t?liS5^nS«W 

sq i fimthtstiz, "&^.rfum»t(Dminmithmm o s 

1 12 El 3 fc« $ tt 5 i p i^®^-h5E^j£ir @£ $ JxT 
d E 1 *S^(±l$nS„ ifcV^^S'T'l 1 7T*(i,^^ 

an 1 g^ntt^ns, 

[00 5 1 ] Ell l*iJ:tfEll 2{d^2m£0tJSr^i-„ 

z<Dmmmx'nm 1 1 iot^^s <t 5 ^mmm-n^ 

ix5jHEflWe<ktir»i®3fc h/u^L*5«tt/«B§lHlic^:N 

#>"bft5„ 4*5, 01 1 IC*5V^RON= 0, RON = 

2 5, RON=5 0, RON=7 5W#fti»|i^^^ 
^^ffi*so, 2 5, 5 0, 7 5 Sr^LTist) , =g-ffii^K 

btffrfrZ. 

[0 0 5 2] g# h/l^ Ld5i«< ?£Z>lZk*mm^5?1<D 

< 45 iron-Cffi^"^ * V^W^-:? ^ylRON 
SriS<-r-5i tfcioTTS* h^L^iSK 4ott/ 
s/dr^^^L4VJ: 5lcLTV>5 0 4*d\ :©M 

m&mw# 2 3 i= a t> asw-r-s :tiao -c*s*wMt# 30 

«i4* i 5»=«»sn*. 
[0053] ei 1 2 urn 2 mMMcom^m^—^-^i 
*ltv^ 0 mi 2Sr#fig-r5i*-r«]*tc^7 L ->7 p 2 

mmmM&?T ? &m mmmmxh z> t # \z »x 7- y r 2 
0 1 fc»^-c*$MMt# 6 iw«i»$n*«*^ * >mn 
<o ? $ >m r o n & s m*? * ^ffi <t 4 5 .fc 5 

#2 sicio-csij^^n-s,, 

[0 0 5 4] &V^-e^.7 1 s/7'2 0 2-eiiPft#tfiQ 2^5© 

m$*u Jfci^-t^xs/^ 0 3 -m*ttWl*&i#JW 0 s 2 

#gtti£iX-5<, #CV > -C*7 l S'7'2 0 4T-(i»t#t*Q 2, 
&T&fM0 E 2/JSgtiS£ft-5 0 ftV^*7ryy2 0 5f 

*jv "XEmffwun \z - mmwm&t *?r ? i&mmfcmw 

X^^bmn^ixitb^izn^^-yy'2 0 6(rii/»T-K 
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[0 0 5 5] tfcV^^xs/:^ 0 8 -CttKSWTm'ftH-S 
Q 1^^UJ$K5. K5lfT8RittW*ltM*6l^»i 0 S 1 
\±m 3 lc^$ft5 <fc 9 t=»«±5Ejftf+ifiliH3feSix-C* 
9, ffio-C^f2/7'2 0 1 , "SWM^ 

me si j3.fcu«HEiE*Nfc*<sv*T*itfcTis« e 
e i^s^m$*t5, i^>:v^t?^7 i .y V2 1 o -ettBElSrtfS 

«#t*Q2^»ta$ix, ^^r-^2 1 iT-tt>£at 

M*6^fffl0 S 2^tB^n5. JJCV^-C^T 1 5/^*2 12t 
li^tQ 2 , JMtMttttMO 0 s 2*3 J:tf«HSHEflfcN 

f-yT'2 1 3Tli^^FfflI gi^tilSllS, 
[005 61 * : rvzf2 0 6 U::}3i^-CBi:^WT@ ; &J 

«»M«li#2 3ii!§JMbti5, i5cv>t^fy^2 

atoiMtnttmgi 9sm@3 «t 5 t-g5^± 

JEjS#iEfcB3e*nr*5?>. i*oT^7 i s/^ , 2 1 
«MfiQ 1 , f>t*tM^«? 8 S 1 *S ±tJ«*ftBa[Hlte*N^ 

y?2\ 7-CI4.^«F«8I g>45^ctH$n5„ 
[0 0 5 7] bZ*>XWHZ7jk£tlZ>mi&MXtt.i&*? 

*y&m i ^&mm*>v-2 6f*i\zwx-L>iix*i*), m 

^ * ^mn*mm.-tz>mm^wt*wti-tz> z. b &x% s„ 
z,<o$m^»t vxte&K^xixmx-ff^mnfrb 

t, xnmm\zx^xiK*? * >-mnbi&*? # >mw 

3 nmmxttmn?>? 2 6 * 
^mmz&R-rz tmb<omn^cwmm 3 3 a*® 

2 9c^$n5„ 

[0 0 5 8] Ull 4*»CjEI 1 8»C^4Slffi«»J^^-t-o El 
14*JitJ5Ell 5 t^^ctttS <t b \ZZ.<D%Wl&\X\±%&>& 
t>S#t# 6 trflQjt, *ft««3»«5K— h 9 rtfcl*ItfCj|R«- 
Sr*tt-r Sfci6ro^|4'«#t# 3 4 *s#K«ttff 1 2 

^Tt5D, t6otIWttt#6*»f)H:i«ia5rtl:iti 
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[0 0 5 91 Ell 6l,Z^£tlZ>£o^Z(DmMm^36\<" 
KK# hA-* Ltf*»9-e4<«BBEME»N«)B8«c-e<>*) 10 

So 

[0 0 6 0] Eli 6iOT$ti5J; 5 i^mm^fft)^ 

zmfcm®x\-n&*9 9 ^mmmwMftfr 3 4^t 

6 e> * * ^ # «<t * n s #nc*R*a[ 5 r* b 
9 v«m©^«#«Hc ± o -cssfc s nt 
*j9> «^it#6*>fe(«*^*>'«Msi-**"«*tsn*i 

[ o o e i ] «o r r wns£0ijtc*jv ^t 
*?*v t v > 5 1 # 12 s n as ♦* a "f - a&*w> »ae 

f'^ST-rSo bp*,, ^m^<omstD\z^m^m^c 

4 *« 1 <o^»-§-*WS»/S Sft-C v * S £ -t- -s t 5 <D 
[0 0 6 2] z<omi&&lxii&-rWib\z&'X&7\c£-o 

#u mKvxi&i-rfi^mmi&m'Xi&mitvitobft 

So 

[0 0 6 3] t r ^^rwHJSWfttiiELfcJ: 5\zm 
<&S£EI8 (A) , (B) frh*>fr% £ 

[0 0 6 4] WlzmJrff^MWb&l-ff^mnktf 
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* ^tmttit.** 9 ^mntnmsm^fc ztz*9 9 

^ffikttZ. Ell 5I3^$KS± 5tC^C^7 

ffiRON^S5< ^o-C*59 s *8&S5<DJli2g|5lC|6]d»5 
t?*y«RON***K/h$<!ic5. BP*,. MHft^5 

«jfflia«B«?*«**R«i^ 5 <d<p^u j; *> t>** 9 ^mum 
9 ^mm<o^m. q p &mw-r srtiao -c«a»* 5 

[006 5] El 1 6 Kif^JiS J; 0 \zt$>mMj%<D 

l* tlx*. z.<Dm-&ia-i&*? 9 ^mn<n?j. 

y^ttwKV^ilfiaWrftS. EU8li3&4 

[0 0 6 6] Ell 8 5r#fig-rst*-f ; &]*<c^T i s/7'3 
0 0 ic*5V ^-Cj*Si»«ISrff 5 «E«H*-e*> S fi^gfr&W 

7/301 tri!Ay-e«S^PS*t# 3 4 ^feit^ti-^Ste* 

3 0 2X'\z&wmtt#6fi>bmii-r'<$m*9 9>-i&n 

Wf'/7'3 0 4 -CfinftN-SQ 2 , "tJltWItelSfJB 6S2 

E 2/5Sgf±S$ft-5o Ucl^f5'7'3 0 5 
[0 0 6 7]—*, 0 0 (w*3^-CJ5)Uf 

5 a«Effl«-e^ v > k ww ztifckz^nx^vT'so 
6 izm/vxmnmnt# 6 e> * v«m 

ltM*6NF«S 6 S 1 liEl 1 6 d^tbS ± p {r®fC_t:5E^ 
WififcBJfc£ix-C*s0, «oT^ry/3 0 7fllit» 
*Q l , <%ftMih#fM d s l *j J:tfflHB8[HJte»NJraKJ 
v^TJIS^-^ 9 v*RW®*4t^T««» fl E l 
S„ i!S;V^ry/3 0 8tll^»I g^ffiJll 

So 

[o o 6 si eii 9KS?5Hii£M£*-t-o z.(omMmx 
tei&mmm-f-<zwteW;Wi<ok zizwuntf- b 9/>^m 
mm 5 f*uzm&£nz>i&*9 9 ^mn<n%it*i&m-rz 

ft * K*R»«t*t# 3 4A^tet?? E G R iigg 

2 1 rtlwfatt-CRtatSixS. 
[006 9] 

l^^ro^i*] ^^Mw-g|5Sri«A^-ttb*Sr 
tirJ:o-Cil!l5»*Srifii±L. b^9$z®Z1&ML. *«S 
H C Srfiifrf 5 r t *s -e# So 
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[02] mi&m<Dmmwmm-e»>z><, 
s, 

[@5] ®&£.m&Q/ & e &^-tmx'$>z> 0 
[0 6] m^mdQ/ d e *n*-rmx-hz> 0 
[07] i«4?dQ/d e &^-rmx*hz> 0 

[0 8] lf^an«ffi!:*t«ISB-t?fc5„ 

[09] mmm^\cio^^m^(omm^^i-m 

-c*>s 0 

[01 0] 31itof&l»£ff 9fcft(07n-ft- hT-fe 
S. 

[011] ^»^*3J;t/i!S«*»«§WjSl5^«Sr^-r0 
[012] WfcMm*?sotz.#><D-7u— ^-r- h-c-fe 
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S„ 

[013] rt«6^roSiJ(O||JSCTSr^-r^:fli0T-fc5o 
[014] rt^«W^MI'SiJro*lfe0lJS:^-r^«!:0-efo 
So 

[015] B&^rtK:fcttS^^M«i»*#^&* 

i-0-efcSo 

[0 16] »gatS, «W^*JJ:^*giJtSr^-t-0-efc 

So 

[017] figS^*3J:t5^K^Wili|5®«5r^i-0 

-e*>s„ 

[01 8] ilteWSrfTPfcAw^a-^-v- h-Cfc 

So 

[019] ftmmm<n^\^\<r>nmm*^-r^fcmxh 
s, 

[fSF^tftHJ] 
6-B^*«-# 

2 6, 2 9 
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F & — 3G022 AA01 AA07 CA09 DA01 DA02 




g*pmgeam h a *m i #«6 h 3 * gift 


EA02 GA06 GA08 






3G023 AA02 AA06 AB06 AC02 AC04 


<72)*«# 




AC08 AD01 AD09 AD29 AG01 






3G084 AAOO AA01 BA09 BA13 BA15 






BA17 BA20 DA04 DA10 FA07 


<72)*W# 




FA10 FA13 FA16 FA17 FA18 




«»w«to«*^w*«»**at4i# 


FA29 FA37 FA38 






3G092 AA01 AA02 AA05 AA06 AA17 


(72>*w# 


liiW ^ 


AB02 AB12 AB15 BA05 BA06 






BA07 BA09 BB02 BB13 BB20 






DC03 DC09 DE02S DE03S 
DE09S DE17S DF03 DG09 
EA06 EA07 EA09 EA11 EA12 
FA04 FA16 FA17 FA18 GA05 



GA06 GA16 HA01Z HA06X 
HB01X HB02X HB03Z HB07X 
HC09X HD052 HD07X HE03Z 
HF08Z 

3G301 HA01 HA02 HA04 HA13 HA16 
JA04 JA22 JA25 JA26 KA08 
KA09 KA23 LB02 LB04 LB05 
MA19 MA23 MA26 NE14 NE15 
NE19 PA01Z PA11Z PB02Z 
PB05Z PB08Z PD02Z PE03Z 
PE09Z PF03Z 



